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CHAPTER 1. INTRODUCTION 
Recent scientific developments include a changing knowledge about risks in 
the food supply. Thus, food safety research is a concern that is looming large in the 
horizon and almost all surveys in this area speak of a high level of public concern 
over the food supplied. 
T his study mainly deals with the consumer's concern regarding the fats and 
cholesterol present in food. It also, however, very briefly looks into the consumer 's 
willingness to pay for microbial pathogens present in food items, it being one of the 
'unwanted ' nutrients besides fats and cholesterol. 
Efforts to inform the general public about high fat and cholesterol intake as a 
possible risk factor for coronary heart disease started as early as the mid 1950s. To 
date, the effectiveness of the various educational efforts made in this direction had 
been measured by t heir ability to increase public awareness of the adverse health 
consequences associated with this high intake of dietary fat and cholesterol. 
However, very little research had been conducted to determine how the dietary 
intake of t hese nutrients had changed over time as more and more information 
became available. It is only recently that economists have started showing some 
interest in this field . Studies by Putler (1987) and by Brown and Schrader (1990) 
both suggest that health information had led to the decline in the demand for shell 
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eggs. Putler and Frazao ( 1991 ) concluded that the educational programs geared 
towards increasing public awareness of health ri sks associated with fats and 
cholesterol had resulted only in a slight decline in total fat consumption between 
1977 and 1985. They however , found a pronounced change in the source of clietary 
fat-from red meat and eggs to dairy products, white meats, grains fruits and 
vegetables. 
This study, too, examines the effect of health information on diet. It does so 
through an estimation of hedonic prices of the characteristics inclucling unsaturated 
fats, saturated fats, and cholesterol, for different food items. This study also looks 
into the hedonic price of pathogens, though it does not go into details in 
determining how it changes with increasingly available information. 
More specifically, the objectives of this thesis are as follows: 
1. To assess whether consumers value food nutrients-inclucling fats and 
cholesterol- in a manner consistent with the available health information. 
2. To determine whether consumers' values of fats and cholesterol have changed 
as more health information has become available. 
To achieve these objectives, the following procedures will be used: 
1. The Consumer Goods Characteristic Model developed by Ladd and 
Suvannunt (1976) will be used as the underlying theoretical model of the 
hedonic prices of food nutrients. It will be extended to include the possibility 
of nonconstant hedonic prices. 
2. The hedonic prices of food nutrients-including fats and cholesterol-will be 
estimated for 18 food items over a 26 year time period. It will be determined 
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whether the hedon.ic prices of fats and cholesterol have changed over time as 
more health information has become available. 
The presentation of this paper starts with the theoretical model (Chapter 2) 
which gives a brief overview of all the works done on hedonic prices so far and 
describes the model used in this paper in detail. This is followed by a brief 
description of the kind of empirical work done on this model (Chapter 3). The next 
section, that is Chapter 4 describes the data used and the source of this data. 
Chapter 5 deals with the empirical results and Chapter 6 provides a brief summary 
of the work done and the conclusions derived therefrom. The last chapter (Chapter 
7) aims at formulating st rategies to market the available health information, so that 
consumers can use them when making their consumption decisions. 
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CHAPTER 2. THEORETICAL MODEL 
The basic concept that acts as the foundation stone in t he t raditional theory 
of consumer behavior is the idea that a product, a good , or a service generates 
utili ty. This concept can be used to analyze consumer's choice, given a collection of 
goods and / or services their respective prices and a budget constraint . In this 
theory the consumer t ries to maximize utility which is a function of products 
subject to t he constraints imposed by the money income received and t he prices 
that must be paid . This theory of consumer behav1or was formulated by Edgeworth , 
Antonelli and Pareto and was worked out by Slutsky and Hicks and Allen. 
In reality, however , consumers not only focus on the quanti ty of commodi ty 
consumed but also on its quality. For exam ple although farmers produce whole 
milk, consumers consume milk in different forms: whole milk, low-fat milk, skim 
milk, butter , .. etc. and they are charged different prices for t hese different grades. 
T he basic product here is the same but there are differences in quality due to the 
variability in protein and butterfat content . The price that consumers are willing to 
pay for each grade reflects in part their preferences for one quality over the other. 
This concept gives rise to a somewhat different approach to the theory of consumer 
behavior. It views products as a collection of characteristics or attributes. Not 
much work has been done on the measurement of quantities , prices and consumer 
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preferences for product qualities. This chap ter reviews some of the work done in 
this area. 
Although he did not present a theoretical model , the pioneering work in this 
field was accomplished by Waugh in 1929. He used a linear regression to estimate 
quality prices of cucumbers, asparagus and tomatoes. He found that substantial 
portions of t he variability in the prices of these vegetables could be attributed to 
their characteristics such as their shap e, size, color, ... etc. 
In 1952-53, Houthakker introduced qualities as a variable separate from 
quantit ies in a consumer 's utility function. He assumed that a commodity would be 
described by two variables: physical quantity and quality; and the consumer 
through the maximization process needed to determine both . At the same time, 
Theil was also working along the same lines. 
T itner and Basmann added quality parameters into individual preference 
functions. These parameters could be treated as advertising. A small change in 
ad vertising could change the equili brium quantities consumed by changing t he 
consumer's preferences. 
In 1954, Dorfman and Steiner came up with the view that there are two types 
of choices facing a firm: the price of its products and the amount of its advertising 
budget. They assumed that quality was involved in both the demand function and 
the cost function. 
In 1957, Brems assumed that demand for a firm's output depended upon price 
and all the input coefficients aij. This he defined as the number of physical units of 
the product of industry i absorbed per unit of product of a firm in industry j. These 
input coefficients were not allowed to vary wi th the level of output . Through this 
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assumption he was free to include quality and selling efforts in the demand function. 
In 1961 Adelman and Griliches discussed a multiple regression technique in 
order to construct an index for quality change. They applied their procedure to 
automobiles and studied the interaction between quality price index and Laspeyres 
price index. They found that the quality price index bore the same relation to 
Laspeyres price index as it did with an ordinary price index and that the quality 
price index was also an appropriate deflator of consumer price index. 
In 1964 , Tull, Boring and Gonsior experimented with toothbrushes, aspirin, 
table salt, margarine, light bulbs, floor wax, liquid shampoo and liquid shoe polish . 
They found that consumers relied heavily on price as a predictor of quality when 
t here is a substantial amount of uncertainty involved in t he purchase decision. They 
suggested that for some products this reliance on quality might become so 
pronounced that as price increases the demand function becomes less price elastic 
and at some point it may even start bending backwards. 
In 1968, McConnell used analysis of variance to test the relat1onship between 
price and different brands of beer. His conclusions included: 
1. P rice and quality are related , especially when the product is ·new and has no 
t raditional price, but only has the company name. 
2. Perceived quality did not vary linearly with price. (He, however , did not 
specify the form of this relationship.) 
In 1969, Stafford and Enis through their experimentations with price and 
store of purchase came to the conclusion that the judgement of quality by price can 
be confounded by non-price information about the product. When some knowledge 
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about the store in which the product was purchased was known, in addition to price 
information, the consumer 's perception of the product 's quality was significantly 
affected. 
Peterson in his 1970 paper "The Price- Perceived Quality Relationship ' 
inferred the following: 
1. Price would serve as a major determinant of consumers ' perception of a 
product quality. 
2. This relationship between price and quality perception would be non-linear. 
In 1971, Lancaster developed the theoretical foundation for most research on 
characteristics models that have evolved to present. He came up with the view that 
there existed a two-stage link between an individual and a product. The first link is 
comprised of the relationship between products and their characteristics. This 
relationship is essentially a t echnical one, depending on the properties of the 
product and the consumer's knowledge as to what the product can offer him/ her. 
The second link is the relationship between these product characteristics and the 
individual preferences of the consumers. 
A model similar to Lancaster 's was developed by Ladd and Suvannunt in 
1976. Their model put Lancaster 's model into a utility optimization framework and 
provided a theoretical structure for further investigation of hedonic price equations. 
They developed operational methods for measuring quantities and prices of product 
characteristics that make up product quality. They also developed operational 
methods for consumer demand functions for these product characteristics. Ladd 
and Suvannunt's model, called the Consumer Goods Characteristic Model 
(CGC M ), yielded two hypotheses: 
1. For each product consumed , the price paid by a consumer equals the sum of 
the consumer 's implicit marginal monetary values of t he products 
characteristics . 
2. The consumer 's demand function for goods are affected by characteristics of 
t he goods. 
Because the theoretical model developed by Ladd and Suvannunt will also be 
used in this study, it will be described in some detail here. Following the notation 
and derivation of Ladd and Suvannunt , suppose there are n total goods. Let qi be 
the quantity of the ith good and XQj be the total quantity of the jth product 
characteristic obtained by t he consumer from his consumption of all products such 
that : 
n 
XQj = L Xi jqi (1) 
i= l 
where Xij is the quantity of the jth characteristic provided by one uni t of t he ith 
good , and Pi is the price of the ith good and I be the consumer's income. 
Furthermore, it is al so assumed that each of the first m characteristics may be 
provided by all of the goods , but each good also has a unique characteri stic 
provided by no other commodity. Therefore , 
(2) 
(3) 
The consumers utili ty function then takes the form: 
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That is, the individual receives satisfaction from total amounts of the characteristics 
consumed and the unique characteristics provided by each of t he goods. Considering 
relation (1), equations (2) and (3) would take the following general forms: 
xoj = lj (n,q2 , .... qn ,x1j•X2j, .... xnj), for allj = l ,2, ... n (5) 
The utility function expressed by ( 4) then takes the form: 
It is assumed that the consumers can vary only t he qi 's. The xij 's are parameters 
to them, being determined by the producers. Since, the consumer receives a limited 
money income /. the budget of the consumer can be written as: 
n 
Pl Ql ..J.. P2Q2 ..J.. .... + PnQn = L PiQi= I ( ) 
i=l 
Thus the optimization problem faced by the consumer can be stated as: 
subject to 
n 
L PiQi = I 
i= l 
Both the objective function and the constraint functions are assumed to be 
continuously differentiable. In other words the problem of the consumer is to select 
those values of qi that would maximize the following Lagrangian: 
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n 
L = U(xo 1.xo2 ..... xom •xO ,m - l"·· ·xo,m- n ) + :A(!- L Piqi ) (9) 
i=l 
First Order Condi tions 
Assuming interior solutions: 
8 L = )' . A 8u o + 8u ,m+i _ p . = o ( ) (ox ·) ( ) ( 8xo ·) Bqi "--J Bxoj ~ 8xo,m+i Bqi i ( 10) 
8l n ax = 1 - I: Pi qi ( 11 ) 
i= l 
Rea rranging (10) we obtain: 
p . _ 1 . ou + l ou ,m+i 
( ) ( 
8xo ·) ( ) ( oxo ·) 
i - -X I: J Bxoj ~ -X Bxo,m+i oqi (12) 
Just as in the traditional model of the consumer, >i* is the marginal utility of 
money. In other words, 
'* - OU 
A - OT (13) 
Substituting equation (13) in (12 ) the following expression can be obtained: 
p . - f ( ou ) (~) ( o f ) + ( ou ) (oxO,m+i) (..2.L) 
i - j=l Bxoj oqi ~ 8xo,m+i 8qi ou"' 
or, 
~ (~) ( OU 81 ) 8xo m +i ( OU 81 ) 
Pi = ~ aq.: axn:0 · au* + Bq· ax0 · au* ; = l t J i ,m+i (14) 
For notational convenience the following expressions are defined: 
8u 
81 _ 8u ol _ OxQ=" 
8xoj - 8xoj a;:; - -j¥ 
or 
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of OU _QI_ -
8xo ,m+i ou* -8xo,m+i 
OU 
8xo,m+i 
ou* 
OT 
where , /x~j is the marginal rate of substitution between income and the jth 
product characteristic, and a 81 . is the marginal rate of substitution between 
xo ,m+i 
income and the (m+i}th unique characteristic. Therefore, equation ( 14) can be 
rewritten as: 
p . - m axo . 8 + 8xo m +i {)J 
i - 2: =iJf; a/01· '/Jqi Bxo m+i 
J= l ) 
(15) 
a~~j can be interpreted as the implicit price paid for the jth product 
characteristic, and a {)J can be interpreted as the implicit price paid for t he 
xo,m+i 
(m+i)th unique characteristic. If it is further assumed that each unit of each 
product supplies one unit of its own unique characteristic, or 
Then, expression (15) becomes: 
m axo . 0 
Pi= 2: ~q· -;&:
0
. + 
j=l i ) 8xo ,m+i 
( 16) . 
Equation (16) states Ladd and Suvannunt's first hypothesis that for each 
product consumed, t he price paid by t he consumer equals the sum of the marginal 
monetary values of the product 's characteristics. 
If it is further assumed the yields of the product characteristics are constant , 
axo · 
that is =iJf; = Xij and that the implicit price of each characteristic is constant 
too, that is , a~~j = Ij, then equation ( 16 ) becomes: 
12 
Pi = 2;Xij l j + Im +i 
J 
( 16b ) 
Given the assumptions t he implicit prices of characteristics can be estimated by 
regressing commodity prices on yields of product characteristics. T his basic model 
has been used in many empirical studies. A brief overview of the empirical works 
based on their theoretical model is presented in the next chapter. Equations ( 10 ) 
and (11 ) together form a sys tem of (n+ l} equations in (n+l} unknowns>., ql, 
n, .... qn and parameters I, P1 , P2 , .... Pn, xu , x12, ... . xnm+n· Solution of these first 
order conditions gives the optimal values ..\ *, qi, q2, .. .. q;. 
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CHAPTER 3. EMPIRICAL WORK DONE ON CGCM 
As has been mentioned in the previous chapter, the expression (16b) that is 
m 
Pi = L Xi jlj + Im,O+i 
j = l 
has been used for many empirical studies. 
Running a regression of the above model provides a test for the hypothesis 
that price of a product is linearly related to its characteristics. Early empirical 
works done on hedonic prices used this linear form because of its simplicity and a 
lack of any theoretical justification to specify any other form. However , the linear 
functional form assumes the marginal utility of each characteristic to be constant. 
Some empirical works done on hedonic price have, however used logarithmic 
models such as, 
P· = 7r ./!j 
t J t] 
or semilogarithmic models as, 
However, none of these forms were consistent with Themel of the CGC' M. 
Of the studies involving the linear model, the work done by Waugh ( 1928) was 
the pioneering work. He worked with the wholesale price and characteris tics of fresh 
vegetables like asparagus. tomatoes, and cucumbers. He regressed t he ratio of price 
of each individual lot of vegetables to the average price o{ product on measures of 
product characteristics. He also converted the regression coefficient into prices of 
product characteri stics. For asparagus and tomatoes he used linear equation ( 16b ) . 
Dhryms ( 1967) applied equation ( 16b) to the U.S . automobile prices and 
found that a large proportion of the variance in these prices could be linked back to 
a linear combination of the automobile's length. width. brake, horse power, number 
of cylinders, number of doors. presence or absence horse power, number of 
cylinders. number of doors , presence or absence of automatic t ransmission and 
power steering. Cowlin and Cubbin in their study found that Dhrym s observations 
were t rue fo r automobile prices for U .K. too. 
The work done by Ladd and Suvannunt ( 1976) was somewhat more difficult 
since the characteristics they used were neither easily identifiable, nor easily 
measurable . The linear form was used to relate annual average retail prices of 
thirty-one different meat, dairy and poultry items to the amounts o{ various 
nutritional elements provided per pound of these products. 1969 and 1970 
commodity prices were used. Each of those commodities had sixteen characteristics 
which were common to all of them, and in addition each commodity had one unique 
characteristic. This lead to problems associated with not having enough degrees of 
freedom. The degrees of freedom problem arises when the number of coefficients to 
be estimated exceeds the number of observations. In the case of Ladd arid 
Su vannunt , the number of coefficients to be estimated were t he implicit prices of 
sixteen common characteristics and t hose of thirty one unique characteristics. The 
number of observations they had were the prices of thirty one food items. They 
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dealt with the degrees of freedom problem in a number of ways. First, t he prices of 
the unique characteristics were assumed to be the same for all products , that is, 
16 
Pi = L xij l j + I17 + Ei i= l.. .. 31 (a) 
j=l 
with the requirement that !17 = Im+i for all i. In addition in this form several 
pairs of independent variables were highly correlated. One variable of each of these 
pairs was eliminated. They also eliminated variables with a small t-ratio. Next , the 
price of uniqueness was assumed to be a function of the raw material source and 
food items with the same raw material source were grouped together. For example, 
all beef products were grouped together and one price of uniqueness was assumed 
for the group. The other groups formed by them were veal , pork, lamb chops , 
processed meats, poultry products and dairy products and all items within these 
groups had the same price of uniqueness. T his way instead of having to deal with 
thirty one prices of uniqueness, they would just have to deal with only seven of 
them. T hey then ran a regression with this model. Analysis of variance showed that 
all of these prices of uniqueness were not significantly different from each other . So 
finally, products whose prices of uniqueness were not significantly different were 
grouped together. All i tems except lamb chops and veal cutlets were grouped 
together and they had the same price of uniqueness. Different prices of uniqueness 
were assigned fo r lamb chops and veal cutlets. Regression was done with this model 
too. All three equations yielded significant R2 and were, thus, all consistent with 
T heme 1. The regression of the last model yielded higher R2 compared to the other 
two. So only t he results of this regression were reported. They obtained positive 
implicit prices for p rotein, fat, carbohydrate, ash, potassium and negative implicit 
prices for water , food energy, calcium, phosphorus iron, sodium, vitamin, thiamin. 
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The negative prices were not unique to their study since Dhryrns : Cowlin and 
Cubbin had also obtained negative prices fo r some automobile characteristics. Even 
Waugh found negative implicit price in his study of vegetable characteristics. He 
found a negative marginal implicit pri ce of 4.6 cents for number of stalks per 
branch. Negative prices are consistent with CGCM. It merely indicates that the 
particular characteristic for which the implicit price is negative is undesirable. 
Morgan Metzen and Johnson ( 1979) used the hedonic index technique to 
estimate the implicit prices for breakfast cereal characteristics. Their analysis 
reflected that the value buyers placed on the attributes depended upon the class of 
cereals evaluated. The results suggested that this technique had the potential for 
assessing consumer 's purchasing behavior for nondurable goods. 
Eastwood, Brooker and Terry ( 1986) proposed a new characteristics model. 
The model was a variant of CGCM and excluded the unique attribute term. This 
model was based on the assumption that all relevant attributes were common to the 
goods consumed. Such a model is suitable for the analysis of commodity groups 
such as food. Two equations were estimated using household-level and 
cross-sectional data. The hedonic price equation was estimated within the 
households whereas, the nutritional demand equations were estimated across 
households. Results from estimating the hedonic price equation conformed to the 
characteristics model approach. With the exception of vitamin A, all the nutrients 
had significant and positive coefficients. The estimated nu trient demand equation 
also suppor ted the characteristics model. 
Cook and Eastwood ( 1991) introduced subsistence levels of food nutrients into 
t he characteristic model framework. They specified their utility function in terms of 
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nutrients consumed above a specific subsistence level consistent with minimum 
dietary standards. 
One criticism of the CGC~ and an area not yet fully investigated appears in 
the form of a paucity of work done on the Linkage between demand and supply for 
food nutrients. T he theoretical model for equilibrium implicit prices for 
characteri stics was laid out by Rosen ( 1974). He showed that the product prices 
could be expressed as fun ct ions o{ market demand and supply o{ a set of 
characteristics and were inherent to the product itself. According to him the market 
for characteristics was implicit in product market and also that prices of product 
characteri stics could be ident ified through the price information gleaned from 
product market. 
Using Rosen 's model, hedonic prices are determined by regressing the price of 
the product against the at tribute set of the product. The set of marginal implicit 
prices could then be derived by differentiating the price of the good with respect to 
the quanti ty of characteristic. T hese derived implicit prices are then used as 
endogeneous variables in second-s tage simaltaneous equat ion models. More 
specifically, marginal implicit prices are regressed against characteristics and a set 
of appropriate shift variables. 
According to Ladd however Rosen's work has limited relevance for 
agricultural economists. The reasons supporting his arguments are as follows: 
1. Rosen's model is mostly concerned with consumption goods and not 
production inputs. Whereas , many studies in agriculture are concerned with 
production inputs. 
1 
2. His model involves a special consumption good- a brand name item, one unit 
of which is brought by the consumer. Hence, this model can be used to study 
the purchase of big-ticket items like a house or a car, but not for the study of 
food items. 
3. Moreover focusing on one product makes it impossible to study competitive 
relationships that ex.its among various sources of the same characteristic and 
also the aggregate demand for a characteristic having different sources. For 
example, it is impossible to study the total protein consumption from red 
meats poultry, dairy, beans . and so on . 
4. Rosen also ignores technical interrelations in production. Under his 
assumption, for example, an automobile manufacturer can manipulate a car 's 
exterior height without affecting its head room, leg space, seat height, ... etc. 
5. Rosen's technical independence assumption is tied to market equilibrium 
assumption-observed price equals product demand price equals product 
supply price, and observed characteristic price equals its demand price equals 
;ts supply price. According to Ladd this might not necessarily be true. There 
might be some characteristics that the consumer might not appreciate, but 
nevertheless, they ' must be built into the product because of technical reasons. 
These characteri stics would have negative demand prices but positive supply 
pnces. 
The empirical work done in this paper is based on Ladd and Suvannant 's 
model and does not use the procedure suggested by Rosen. Even though Ladd 
argues that Rosen 's work may not be ap propriate for estimating t he hedonic prices 
19 
of food nutrients, not all economists necessarily agree and not using Rosen ,s 
procedure may very well lead to incorrect estimates of hedonic prices. Although it 
is beyond t he scope of this paper, additional theoretical and empirical work clearly 
needs to be done in t his area before a final concession in the profession is reached. 
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CHAPTER 4. DATA 
T he data set Ladd and Suvannunt had used in their work consisted of 31 food 
items which included different varieties of red meat, poultry, dairy and processed 
meat. Each food item had 16 common nutritional characteristics and 1 unique 
characteristic. In this study, the author decided to begin with this basic data set for 
mainly two reasons: the data set consisted of many commodi ties which have 
relatively high fat and cholesterol content, and also the estimated implici t prices of 
the different characteristics could serve as a benchmark for this study. The price 
data used by Ladd and Suvannunt were for the years 1969 and 1970. However , this 
study hypothesizes that the hedonic prices of fat and cholesterol might have 
changed over time as more and more information about them became available. So 
a t ime horizon of twenty-six years had been chosen starting from 1960. 
Unfort unately such time series data were not available for all the 31 food items 
contained in the original data set. It was available for only 12 items. However, it 
was also possible to obtain data on both prices and nutritional characteristics for 
six additional fruits and vegetables. Thus, the final data set used for study 
consisted of 18 different commodities (Table A.1). Their national annual average 
retail prices per pound for t he years 1960 to 1986 were obtained from U.S. Bureau 
of Labor Statistics. Since 1967 was the base year for this period, all prices were 
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adjusted for 1967 dollars. The total number of observations on prices was 46 from 
the 1 food items over t he 26 year time period (Table A.2). 
This study used the same procedure as Ladd and Suvannunt and also started 
off with the sixteen nutritional characteristics used by Ladd and Suvannunt. 
However, instead of simply considering fat, this study examined saturated, 
monounsaturated and polyunsaturated fats separately. It also added cholesterol to 
the list of characteristics . These nutritional elements and their units of 
measurement are li sted in Table A.3. However , the values used by Ladd and 
Suvannant were replaced by revised (more recent) estimates. Th.is data (Table A.4) 
was procured from Composition of Foods: Raw, Processed, Prepared ' compiled by 
various authors listed in the reference. 
On examining the revised estimates of the nutritional characteristics, several 
highly intercorrelated pairs were found. Table A.5 shows the correlation matrix of 
the charac teristics. As is evident from the table, food energy has a high correlation 
with water (0.73451). So food energy was dropped since it was important to retain 
others. Again sodium was found to be highly correlated to water (-0.60888) 
saturated fat (0 .73601 ), ash (0.9.5871 ), calcium (0.75194 ) phosphorus (0.74251 ). It 
also had a high correlation coefficient with food energy too, (0.73451) but it had 
already been dropped. So in order to retain the other characteristics, sodium was 
eliminated. Following the same process. ash, phosphorus, vitamin A and niacin 
were omitted from the original data set. Although it may be a common perception 
that the fats and cholesterol would be highly correlated , the correlation matrix does 
not indicate that. On the contrary, at least for the food items considered in this 
study these correlation coefficients between cholesterol and various fats are quite 
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low, they being 0.34288 with saturated fat , 0.21335 with monounsaturated fat and 
0.25636 with polyunsaturated fat. On t he other hand, the two groups of 
unsaturated fats were fairly highly correlated (0. 79045 ). Hence, monounsaturated 
fat was dropped. At the end of this stage of modification of the data set of 
characteristics, 12 nutritional elements remained. Besides these common 
characteri stics each of the food items had a unique characteristic. Thus there were 
18 food items and 30 parameters. This would give rise to problems associated with 
not having enough degrees of freedom. Even though there are 468 observations on 
prices , the nutritional characteristics remain the same for each food item over the 
26 year time period. Hence, the number of parameters to be estimated cannot 
exceed the number of food items. So in order to conserve the degrees of freedom 
and obtain unbiased estimates of the implicit prices, the following series of steps 
were taken to modify the data sets. Some of the food items were grouped together 
on the basis of their raw material source. Items 1 through 3 were grouped as beef, 
items 4 through 6 were grouped as pork, items 7 and 8 were combined as poultry, 
items 9 through 12 formed the dairy group, items 13, 14, and 15 formed the fruit 
group and 16, 17 and 18 were combined as vegetables. It was then assumed that the 
price of uniqueness was the same within each group. Thus, instead of eighteen 
prices of uniqueness , there were only six of them to deal with. After th.is 
modification, the data was set comprised of 18 food items and their prices, 12 
common nutritional elements and 6 unique characteristics. This made the number 
of food items and the number of coefficients to estimate exactly the same. A 
time-series cross-section version of the model ( 16b) developed in the earlier chapters 
was regressed with the above data set. From the regression results it can be seen 
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that all the coefficients had significant estimates. All the nutrients except calcium 
(-0.763), ascorbic acid (-2.25), cholesterol (-0.53) had posi tive implicit prices. The 
negative implicit prices of calcium and ascorbic acid could be explained by the fact 
that they might render bad taste to the food . The negativity of cholesterol is 
consistent with the health awareness of consumers. 
To gain some degrees of freedom in order to examine some addi tional aspects 
of the hedonic prices , the next thing tried was to combine certain nutrients 
together . The following nutrients were combined using principal components: 
calcium, iron and potassium as minerals; t hiamin, riboflavin and ascorbic acid as 
vitamins; and polyunsaturated fat and mono unsaturated fats as unsaturated fats. 
This was the final modification done on the data set on nutritional elements and 
this modified data set is listed in Table A.6. As is evident from the table, this 
modification reduced the number of nutritional elements to 8. A regression was 
then done on the earlier model with data sets comprising of 18 food items and their 
retail prices, 6 prices of uniqueness and eight common characteristics. This revised 
data set made the number of coefficients to be 14. Since the number of food ·items 
was al ways 18, it gave rise to 4 degrees of freedom. The regression results are 
reported in Table A.8. As is evident from the results the parameter estimates for 
water, saturated fat , carbohydrate, minerals, vitamins, uniqueness of fruits and 
vegetables are the ones with significant estimates. The rest of the coefficients had 
highly insignificant estimates. This led the author to take the next step in 
modifying the data set of price of uniqueness which were based on evidence 
provided by Putler and Frazao. No changes were done on the u~iqueness of fruits 
and vegetables. Modifications were done on the first three groups only. 
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Based on Putler and Frazao's findings that the consumption of fat from red 
meat and egg had definitely declined over the period 1977 to 1985 and consideri ng 
the similarity of raw material sources , the uniqueness of items 1 through 7 (Table 
A.l ) were combined as red meat and eggs. On the other hand, since the 
consumption of fats from chicken and dairy products had increased du ring this 
t ime, t he uniqueness of items 8 t hrough 12 (Table A.l ) were combined as dairy and 
chicken. Thus instead of having 6 dummy variables represent ing uniqueness of the 
food items, 4 dummies were used to represent the uniqueness of the following four 
groups: red meat and eggs, chicken and dairy, fruit s, vegetables. This way it was 
possible to obtain 6 degrees of freedom in order to examine some additional aspects 
of the hedonic prices. Thus the final data set comprised of 18 food items, their 
retail prices , their 8 common characteristics and their 4 unique characteristics. All 
empirical works were done with this final data set. 
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CHAPTER 5. EMPIRICAL RESULTS 
The empirical work started with an estimation of a cross-section , t ime-series 
version of the equation ( 16b) with the final data set described in the previous 
chapter. This initial estimation was done without the assumption that the hedonic 
prices of fat and cholesterol might change over t ime. The resulting estimates of t his 
equation are reported in Table A.9 . The implicit prices of all but one of the 
common nut rients were posi tive. All estimates except for saturated fat and 
cholesterol were significant. The implicit prices for t he fats and cholesterol need not 
necessarily be negative, since healt h information suggests that these nutrients are 
very important to human body and should be a part of a balanced diet , it is only 
their over consumption that could prove to be hazardous. Interestingly enough and 
quite consistent with health information, the hedonic price for unsaturated fat 
(3.167c/ lb ) was higher than those of cholesterol ( .029c/ lb ) and saturated fat 
( .048c/ lb ) implying that consumers were willing to spend more on an additional 
unit of unsaturated fat than on cholesterol or saturated fat. Moreover, the results 
also showed that among the three, only unsaturated fat had a significant estimate. 
The implicit price of minerals was negatively significant (-0.036c/ lb ), which was 
consistent with Ladd and Suvannunt's findings for iron. The reason behind this 
negativity could be the unpleasant taste rendered to food items by minerals . The 
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value of R2 suggested that abou t 4 percent of the variability in the price of any 
food i tern could be explained by the foo d 's characteristics. 
Another frequently discussed topic in the diet related health hazard issues is 
the presence of pathogens in raw foo d . The average consumer may be unaware of 
the extent of microbial and parasitic contamination present in raw food . People 
may also not be aware that even if the food contained only a few micro-organisms 
per unit of food initially storing the food at improper temperatures is conducive to 
t heir growth. The resulting increase in microbial number may cause di sease if the 
contaminated food is injested raw or is improperly cooked. Also a large microbial 
population may produce toxins in food in which case it might cause severe illness 
even if the food is properly cooked. 
So besides considering only fats and cholesterol as the ' unwanted ' nutrients, 
pathogens were considered too. While this study mainly concerns itself with fats 
and cholesterol only the researcher included pathogens in the above mentioned 
regression model just to gain some initial insights. There are different varieties of 
microbes, but since L. monocytocis is pathogenic for humans and more data was 
available for this pathogen than for others, it was chosen to run the regression with 
and thus determine its implici t price. Data was obtained from Tanya Roberts. The 
prevalence of thi s kind of pathogen in different food groups is given in Table A.7 
and the results of the regression are listed in Table A.10. The resul ts indicated that 
the implicit price for pathogens was negative (- 11.61c/ lb ) and significant. This is in 
concurrence with the researcher 's expectations that consumers are aware of the 
harmful effects of pathogens. 
The next set of empirical work was based on the issue of whether the values of 
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the fats a nd cholesterol might have changed over time as more and more 
information linking these nutrients to health hazards became available. 
If it is posited that the hedonic prices of cholesterol. saturated and 
unsaturated fats were influenced by information linking health and diet, then a~~j 
no longer remained constant over time for these nutrients. To work within the 
limited confines set by the small degrees of freedom (since data was available for 1 
commodities), the following simple, non-constant hedonic price function for the 
above three nutrients was considered, 
I jt = aj - JjEjt t= l960 1961 , .... , 19 6. (17) 
where Ejt represents health information about the jth nutrient at time t. Five 
different proxies for this availability of information were examined. 
One measure involving the linkage between cholesterol and health risk was 
developed by Brown and Schrader. They formulated this index by summing the 
number of articles in medical journals support ing this link and subtracting from it 
the number refuting this link. This proxy was used for all three nutrients. 
Ippolito and Ippolito in their study in 19 4 concluded that a time t rend could 
be used to convey the effects of information linking health hazards to smoking. 
Given that Brown and Schrader found that there are medical articles linking 
cholesterol and heart disease dating back to 1966, the second proxy variable used in 
this study was a simple time trend starting in 1966. 
According to Putler , there may be a time lag between when the information 
becomes available and when it gets diffused to the public and starts affecting 
consumption decisions. He modelled this information diffusion process for 
cholesterol in shell eggs and how this information has affected its consumption and 
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found an S-shaped function with the effects begining in 1969. Although the lack of 
degrees of freedom in this study prevented the inclusion of non-linearity in the time 
trend function , it nevertheless considered a third proxy variable in the form of 
another simple time trend begining in 1969. 
The fourth proxy was constructed from a number of different sources 
concerning consumer 's awareness regarding the linkage between health hazards and 
one 's diet. A survey conducted by Louis Harris and Associates in 1973 indicated 
that in 1970 only 8 percent of the public were aware of this connection of fat and 
cholesterol intake with heart disease. Sbekelle and Liu found that the percentage of 
population aware of this link had increased to 13 percent in 1978. Levy and 
Heinbach in 1989 reported the results of an FDA Health and Diet Survey. The 
results indicated that in 1983, 26 percent and in 1986 , 29 percent of the public were 
aware of the link of heart disease with cholesterol and 29 percent and 43 percent 
were aware of the link between fat and heart disease for the same years respectively. 
Given that Brown and Schrader 's index was zero in 1965, these findings on 
awareness could be summarized in Table 5.1. 
The four th information proxy was estimated by taking a simple linear 
Table 5.1: Findings on awareness 
Year Cholesterol Fat 
1965 03 03 
1970 83 83 
1978 133 133 
1983 263 293 
1986 403 433 
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ext rapolation of these percentages. The linear extrapolation used for fat was used 
for both saturated and unsaturated fats. 
The fifth proxy was a Bayesian model for belief that there exists an 
association between health ri sks and saturated fat consumption. This model was 
done by Edna Leahman and Deb Brown of Purdue University. This model is a 
model of the process by which beliefs change as more and more information of 
health risk is presented. Consistent with a Bayesian model , if prior beliefs were that 
there are no or little health risks associated with nonsaturated fat consumption, 
then t he lag in consumer response could be explained by the occuran ce of a change 
in beliefs. T hese information proxies are presented in Table A.ll. 
Once these proxies were formed, equation ( 16b) was estimated, only this time 
the hedonic prices of cholesterol , saturated and unsaturated fat s were allowed to 
change according to equation ( 17 ) as information became available . 
These five proxies were t ried separately for t he nutrients saturated fat , 
cholesterol and unsaturated fat. A linear as well as a quadratic time t rend were also 
fit in . Different combinations of these proxies were also tried for these three . 
nut rients. However , the best results were observed when the same information 
proxy was used for all the three nutrients at the same t ime. So it is those results 
that are being reported, 
Tables A.12, A.13, A.14, A.15 and A.16 report the results of regressing t he 
model with t he five different proxies : time t rend begining in 1966 , t ime trend 
begining in 1969, Brown's index , Linear extrapolation and Bayesian index. 
As can be seen from the Tables A.12 to A.16, the coefficients on most of the 
information proxies, except Bayesian mean and variance, were quite significant. 
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Hence, the re ults from thee timation with the Bayesian mean and variance will 
not be discu ed further. The implicit prices for all the different nutrients were 
almost identical fo r the remaining four cases. They differed from each other only in 
the way they changed over time or the way they changed as more information 
regarding health issues became available. The implicit prices for water, protein, 
carbohydrate , minerals. vi tam ins and the uniqueness of these food items were 
significant and thei r hedonic prices remained relatiYely unchanged. The signs of 
these implicit prices seemed quite logical. All of them had positi,·e implicit prices 
except minerals. One could probably attribute this negativity to the bad taste 
associated with minerals. For all of the information proxies the constant part of 
the hedonic price of saturated fat was positive but insignificant. The coefficients on 
all the information proxies for saturated fat s were negative but insignificant , 
indicating that the hedonic price decreased over time as more information about 
health effects became available. For all the information proxies the constant part of 
the hedonic price for cholesterol was positive and insignificant. The coefficients on 
the information proxies for cholesterol were significantly positive. The findings 
regarding cholesterol were quite disturbing since it was expected that information 
would have decreased its value over time. For all the information proxies. the 
constant part of the hedonic price of unsaturated fat was positive and significant. 
and the coefficients on these information proxies were significantly positive as well. 
These results were in concurrence with the expectation that as information became 
available the consumers realized that unsaturated fat was healthier than saturated 
fat . Table A.17 summarizes the results obtained for fats and cholesterol when all 
the five different proxies were used. 
31 
Putler and Frazao in t hei r study found that consumers' choice of dietary fat 
moved away from red meats and eggs while increasing in dairy products. white 
meats , grains, fruits and vegetables. Hence, it is quite logical to assume that the 
hedonic prices of cholesterol and fats and their changes over time might be different 
for these two food groups . 
To include this possibility, the model was reest imated excluding dairy 
produc ts from t he data set. Since most of the coefficient estimates were 
insignificant when Bayesian index was used , thi s information variable was not used 
in t hi s set of empirical tests. So regressions were run with four proxies, namely time 
trends begining in 1966 and 1969 Brown 's index and Linear interpolation. T he 
results are reported in Tables A.18 through A.21. 
A comparison of the results obtained regressing the models with and without 
dairy and using t ime as the information variable yielded the following results. 
When all of the data was used , t he constant part of the hedonic price for 
cholesterol was insignificant and positive for all four information proxies. However , 
when dairy was excluded, the constant part of cholesterol 's hedonic price became 
significantly positive. The exclusion of dairy also led to significantly negative 
coeffi cient on the information proxies indicating that this hedonic price decreased 
over t ime as more information became available. 
For saturated fat , the constant part of the hedonic price was positive and 
insignificant fo r all four proxies used for the model wlth dairy. When dairy was 
excluded , this coefficient became negative and significant. However , t he coefficients 
on the information proxies were significantly positive, and the hedonic prices 
actually became positive over t ime without dairy. 
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The constant part of the hedonic price of unsaturated fat was po itive and 
significant when dai ry was included for all four information proxies . It remained so 
when dairy data was excluded. The coefficient on all of the information proxies 
were significantly negative. The hedonic prices of other nu t rients remained more or 
less unchanged with or without dairy. Only the hedonic price for carbohydrate went 
from being positive when regressed with all the food items to being negative when 
regressed without dai ry. They however , remained significant in both the cases. 
Hence, by excluding dairy items, very different hedonic prices for fat s and 
cholesterol were found which suggested that these prices might not be the same for 
the two groups of food. Table A.22 summarizes the results on fat s and cholesterol 
under the situations : data set inclusive and exclusive of dairy. 
So the final empirical work done in this st ud y involved estimating different 
hedonic prices for cholesterol , saturated and unsaturated fats and their changes 
with information for the two food groups, namely red meat and eggs vs dairy 
products. chicken, fruits and vegetables. The implicit prices of the other nutrients 
were assumed to be the same for the two groups , since the earlier regression results 
indicated that they were more or less the same. So all the nutrients, other than fats 
and cholesterol were grouped together using principal components. Among all the 
information variables , the time trend begining in 1966 yielded the most number of 
significant estimates. Hence, only these results are being reported in Table A.23. 
The hedonic price of cholesterol for the group red meat and eggs was in 
concurrence with expectations: the coefficients for both the constant part 
(-0.039c / lb ) and the change over time (-0.00lc / lb ) were negative and significant. 
The constant part of the hedonic price of saturated fat was significantly negative 
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(-6.37c/ lb) for red meat and eggs , but the coefficient on the information proxy was 
significant ly positive. For unsaturated fat the constant part of its implicit price was 
significantly positive ( 4.34c / lb ), bu t the coefficient on the information proxy 
(-0.5.5c / lb) was significantly negative. This was in tune with Putler and Frazao 's 
findings that the dietary fat consumption from red meat and eggs decreased over 
this period. The results for cholesterol may indicate an increasing consumer 
awareness regarding the linkage between cholesterol and health risks, and perhaps it 
was the high level of cholesterol in this food group that was responsible for this 
change in consumer perception. However, the results for saturated fat suggested 
that consumers might need more information about fat content and associated 
health risks for red meat and eggs in order to be able to make better consumption 
choices. 
Results from the other group namely, dairy, chicken, fruits and vegetables 
supported Putler and Frazao's findings of increased fat consumption from this 
group. The constant part of hedonic prices of saturated fat ( l.4c/ lb ) and cholesterol 
( l.36c/ lb) were both positive and significant , and the coefficients on the information 
proxies were also significantly positive indicating that these hedonic prices had 
actually increased over time. The constant part of the implicit price for unsaturated 
fat was significantly negative (-19.89c/ lb) and the coefficient on the information 
proxy was also negative but insignificant. Table A.22 summarizes the results on fats 
and cholesterol obtained above. 
Therefore in a nutshell it could be said that on the whole the consumers failed 
to value some of the characteristics of these foods in a manner consistent with the 
available health information. It was obvious that more specific information about 
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these nutrients and their connection with health hazards was necessary. 
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CHAPTER 6. SUMMARY OF EMPIRICAL WORK 
The Consumer Goods Characteristic Model as developed by Ladd and later on 
empirically tested on. by Suvannunt was used for this study. T he model was used to 
determine the hedonic prices of various nut rients including cholesterol , satuarated 
fat , unsaturated fat and microbial pathogens, namely L. monocytocis present in the 
various food items chosen. Initially, the study started off with the same data set as 
the one used by Ladd and Suvannunt . This data set was comprised of 31 red meat, 
poultry, dairy and processed meat , their nutrients and their retail prices . However , 
Ladd and Suvannant used a price data set covering only two years. On the other 
hand this study hypothesized that hedonic prices of these characteristics could 
change over time, and thus, needed to use time-series data for prices. Time-series 
data could be found for only 12 of the original 31 commodities and also for six 
additional commodities. Unfort unately, t his decline in the number of commodj ties 
led to a degrees of freedom problem which was overcome by modifying the data set 
in several different ways, like eliminating nutrients with high correlation coeffi cients , 
combining sirrnlar characteristics into a single group and so on. 
The cross-section, time-series version of the model was used to run' several 
different regressions using t he various modified versions of the data set . 
First estimation was done without considering t hat the hedonic prices of fat 
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and cholesterol might have changed over time. 
)iext, the study focused on the issue of whether the values of the fats and 
choleste rol might have changed o\·er time as more health information had become 
available. In order to consider these changing implicit prices five proxy variables for 
information were chosen, namely simple t ime trends starting in 1966 and 1969. a 
Bayesian index. an index formulated by Brown and an index formed by linearly 
interpolating some existing information. The model was then reestimated allowing 
the hedonic prices of fats and cholesterol to change. 
According to Putler and Frazao 's study, consumers have moved away from 
dietary fat in red meat and eggs and have moved towards the same from poult ry 
vegetables and fruits. Hence, thi s study hypothesized that changes of implicit prices 
over time fo r fats and cholesterol from the two groups might be different. To include 
this possibility, regressions were done first excluding dairy and then including it . 
Lastly, hedonic prices and thei r changes for fats and cholesterol were estimated for 
t he two groups: red meat and eggs Vs dairy products, chicken, frui ts and vegetables. 
The results suggested that consumers have been using information regarding 
cholesterol content in red meat and eggs since the implicit price for cholesterol was 
negative and had been declining with the availibility of information. For the 
ramaining commodit ies, thi s implicit price was positive and had been increasing 
with t ime. The implicit price of saturated fat for the group red meat and eggs was 
negative too, but it increased significantly over time. The results were just the 
reverse for unsaturated fats for the same group. For the ot her group the implicit 
price for saturated fat was positive and remained so over time. On the other hand, 
it was negative for unsaturated fat and also continued to decrease over time. 
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The results for saturated and unsaturated fat s indicated t hat the consumer 
choices were not in concurrence wi th the available health information. The reason 
behind this anomaly might be a low level of consumer awareness regarding t he link 
between fat s and health risks, or it might also be t hat the consumers are unaware of 
t he fats and cholesterol present in the food items. Thjs study therefore suggests 
t hat the available health information is failing to achieve the desired results. The 
consumers need to be provided with more specific information so that they can 
make proper dietary choices. So steps must be taken to make the information more 
readily available to the consumers and to somehow increase consumer awareness so 
that they can make better choices in future and th.is is discussed in the next chap ter. 
This discussion could be rounded off with some suggest ions for furt her 
empirical works. Future work could be done along the following lines: 
1. More recent data could be included and that would lengthen the time series 
and would update this research. 
2. The degrees of freedom could be increased by including more commodities. 
Instead of assuming that hedonic price changes were linear, as is done in this 
paper, more complicated trajectories for it s change could be considered. 
3. As more information on pathogens become available , a more detailed study 
could be done on consumer's reaction to pathogens. 
4. Further work needs to be done on the relevance of Rosen 's model to t he 
estimation of hedonic prices of food nutrients. 
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CHAPTER 7. STRATEGY RECOMMENDATIONS 
Because of increasing concern about health risks as related to food 
consumption. and the proliferation of information about such heal th ri sks, the 
subject of health information and its effects on food consumption is of great interest 
to consumers, to t hose engaged in food marketing, and also to those producing 
health information. 
Levy and Heimbach ( 1989) reported that efforts to inform the general public 
about high fat intake as a possible risk factor for coronary heart disease started with 
nutrition education programs undertaken by the American Heart Association as 
early as the mid-19.50s. Additional scientific evidence on this link between fat s and 
CHD and th e planning and implementation of t he National Cholesterol Education 
Program intensified the efforts to increase public awareness along t hese lines. 
This paper aimed at determining how the consumers value fat s and cholesterol 
as more and more information about their adverse effects on health become 
available . The empirical results pointed to the fact that although a whole world of 
information lies in front of the consumers, they are not fully utili zing this 
information while making their dietary choices. T his implies that consumers are 
most probably not get ting the messages that these health articles aim at giving out 
and t hat is preventing them from making healthy consumption decisions. 
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In this chapter, the author as a consumer planner tries to formulate strategies 
to market health information in a way that would encourage consumers to evaluate 
nutrients like fat s and cholesterol more carefully. 
Since society is a heterogeneous mix of different age, sex, class , ethnic groups 
and so on, the marketing strategy deemed most effective in thi s case is 
segmentation marketing. This kind of a marketing stategy aims at targeting the 
homogeneous components of heterogeneous market . 
The market segment this paper is concerned about is comprised of working 
women . Women comprise the largest submarket in t hi s country and their buying 
power is increasing as their education and income levels edge up to men's. 
According to the 1988 "Cosmopolitan Report on the Changing Life Course of 
American Women" , women used to make 60 percent of men s hourly wages; today 
they make up 70 percent of it. The impressive ent rance of American women into 
the work force in the 1970s and the 1980s and their emergence as major consumers 
are among the most profound marketplace transitions of the recent times. 
In just a few decades, womens ' lives have changed dramatically, sending 
tremors t hroughout the nation 's entire social fabric and economy. The housewife of 
the 1950s who married early, stayed at home, cared for her husband and children 
and kept t he cookie jar .filled with homemade goodies is now a rari ty. According to 
Swenson ( 1990), more than two-thirds of the nations women with children under 18 
now work . A common scenerio today is t hat of a woman who rises early, dons a 
business suit or uniform, quickly feeds her family bundles off her children to school 
or a daycare center and rushes off to her job. Her paychecks buy essential items for 
the family or sometimes may even support the entire family. This fl.ow of women 
'10 
into the labor force shows no signs of deceleration. A 1988 study on American 
women conducted by the Battelle Human Affairs Research Center predicted that 
women's involvement in the labor force will continue to grow throughout t h.is 
century and the next. As a consequence of their labor force participation, women 
have aquired formidable economic clout. Their work fo rce participation has also 
resulted in the ri sing rate of divorce. Swenson points out that 16 percent of 
American families is headed by single female parent. This statistic implies that 10.6 
million females are heads of households who must make purchase decisions on 
everything from cucumbers to cars. Women still continue to be the primary decision 
makers in 80 percent of health care purchases and the majority of grocery purchases. 
Although an increasingly attractive target market , women are also becoming 
harder to reach. In the 1950s and 1960s, advertisements on daytime soap operas 
were sure to reach majority of this target group. These days , with millions of 
women working, this is no longer true. According to Steinberg ( 1988 ), compared to 
traditional homemakers , working women watch 57 percent less daytime television. 
When working women come home in the evening, they are usually faced with over 
three hours of childcare and household chores. They may turn on the television set, 
but would also mostly disappear during the commercial breaks to attend to 
housework. It is also essential to remember that most women of today are too busy 
to ' chat' about a product. Thus the traditional modes of getting information out to 
them-television advertisements, or door-to-door promotions- are no longer as 
effective. So they have to be reached at places where they shop, bank play, 
sociali ze, and work as well as on the way to and from their jobs. Despite their 
dedication to their jobs and families, women believe 'they' are important too, so 
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they attempt to squeeze in time for themselves. Personal appearance and phys ical 
fi tness are important to most women. Thus an effective way of reaching 
success-oriented, upwardly mobile women is through at hletic and fit ness 
organizations. 
However , many companies fail to communicate intelligently to women. 
Advertising and marketing approaches often build on stereotypes that many women 
find offensive, condescending, or guilt producing. The stereotypes run the 
gamut- from an inept housewife who cares desperately about water spots on her 
crystals to the consumate career woman with her stark blue sui t and attache case. 
And , then, of course there is t he ''superwoman' , whom most women wish would be 
recalled to Krypton. Advertisements showing a "superwoman" boasting how she 
manages a company, her family, and t hree languages are perceived as unrealistic by 
most women. At a womens forum sponsored by Ladies Home Journal (1988), the 
"superwoman" image was repeatedly attacked. In place of stereotypes, women want 
to be portrayed as mature intelligent, hard-working decision makers, and as people 
with myriad of interests and attributes. More than being portrayed only with 
sensit ivity they also want to be treated wi. t h respect . Even well meaning attempts 
to reach women can fail when they are perceived as separate but not equal. 
According to Selinger (1986), when Hilton Hotel launched its ' Lady Hil ton ' 
program with designated floors for women, redecorated rooms in pink, and provided 
amenities like perfumes in bathrooms it was a perceived by a majority of women 
business travelers as condescending. 
Therefore, in all types of marketing, it is important to treat women with 
intelligence, genuineness, respect and recogrution of their achievements. In other 
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words, they want to be t reated as "primary women'' who act on their own for their 
own interests, and with their own buying powers. Swenson points out that one of 
the fir st companies to tap into this "primary woman" mentality was Philip Morris 
with its Virginia Slims cigarette campaign in the 1970s. The company began with a 
new product- a feminine , slim cigarette . Through its marketing and advertising, it 
linked its cigarette t o t he growing self-determination and career aspirations of the 
new woman. 
The campaigns geared towards informing our target group should also be 
designed along these lines. The advertisements should not be condescending, they 
should bring out the role of a woman as an important decision-maker, they should 
be eye-catching and concise with no mixed messages that would confuse the 
customer. 
Findings suggest that professional women are more responsive to coupons , 
more concerned with in-store information, more amenable to private brands and 
have a greater propensity for comparison shopping. Grocery stores seems to be a 
strategic node for distributing information. Information could be given out in the 
form of fliers talking about the advantages of having low fats and cholesterol in diet . 
Samples of food low in these nutrients could be served for the buyers to taste while 
they are shopping. 
According to Michman ( 1991 ), market studies show t hat working wives are 
more likely to attend movies, plays, musicals, or indulge in activities such as 
bowling t han non-working wives . Much more time is devoted to eating out. 
Commercials promoting the concept of a diet low in fats and cholesterol before the 
feature presentation might be a good way of getting t he information out to our 
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target group. Restaurants and fast food joints could follow the footsteps of 
McDonalds and could also circulate brochures and leaflets showing how the food 
served by them is prepared with vegetable oil, or how they use only lean portions of 
meat and so on. 
Nutritionists at daycare centers or health clubs might also serve as a carrier of 
information. Working mothers would readily listen to any advice given on balanced 
diet for their kids by the nutritionists. 
According to the National Sporting Goods Association, women dominate the 
aerobics-fitness industry, acounting for 82 percent of the nearly 4 million frequent 
participants in t hat sp ort . After a session of aerobics, it could be a good idea to get 
the nutritionist to talk about how important it is to have a diet low in fats and 
cholesterol. 
Because of the predominance of women in aerobics, Reebok saw the sport as 
perfect vehicle for reaching women. It set out to make Reebok name synonymous 
wi th begining of aerobics movement. According to Angel Martinez (1988), vice 
president of business development for Reebok, their shoe was the first one designed 
specifically for aerobics from the bottom up. Following the campaigning style of 
Reebok, food companies could also target the active women's market by relying on 
the fitness connection. According to Swenson, the Reebok lesson had been learned 
well by some companies. A foreign car manufacturer t hat had designed a stylish, 
popularly priced car targeted towards active lifestyle women developed alliances 
with fitness organizations. The company maintained a presence at fitness 
conferences, participated in awards presentations and recognition dinners for leaders 
in the field , and linked up with causes dear to the hearts of fitness instructors. It 
sponsored a ·'Drive Away Heart Disease" promotion in which it made a donation to 
heart diseae research for each test drive taken by participants of the campaign. 
Well known food comapnies. like . abisco could probably launch certain 
products low in fats and cholesterol and through them could advocate the 
importance of having low percentages of these two nutrients in food. They could 
distribute samples of their products in fitness conferences and could also sponsor 
''Drive Away Heart Disease" type of promotion undertaken by t he car company. For 
each pack of the product sold, t hey could donate some amount towards research on 
the connection between coronary heart disease and high fats and cholesterol in diet. 
According to Michman, market studies show that 35-44 age bracket of t hi s 
target group is an avid reader of speciality magazines such as Better Homes and 
Gardens, House Beautiful and so on. Since the professional woman has no time to 
browse and since she has been t rained to make quick decisions, manufacturers 
would increasingly need to presell the customers mainly through national 
advertising. Articles or advertisements on improving one's diet in such magazines 
which are concise and to t he point and which are geared towards providing 
incentives to improve one 's diet could probably reach a large portion of our target 
group. Radio commercials especially during the hours when they are dri ving to and 
from work might attrac·t their attention too. Posters or fliers in metro stations 
could also prove to be a fruitful means of reaching this market segment . 
The above are a few marketing strategies that could be used to inform a 
particular market segment as to how important it is to have a low fat , low 
cholesterol diet . However, success of any strategy demands proper implementation 
and citizen support. Moreover , the strategies discussed in t his chapter are geared 
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towards hitting only a small sect ion of consumers. A detailed study of the lifestyle 
of other segments is very important before any strateaies could be formulated to get 
information oul to them. 
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CHAPTER 8. CONCLUSIONS 
Since the late 1960s, efforts were being made by the America Heart 
Association and other public health establishments to influence an average 
American to reduce his / her fat intake as a means of reducing risk of coronary heart 
disease. Begining in 1985, these efforts have been expanded through t he National 
Cholesterol Program launched by the National Heart , Lung and Blood Institute. 
Despite the over thirty years of commitment to nutri tion information and 
education programs , not much research had been conducted to determine how 
dietary intake of fat and cholesterol had changed through the course of these efforts. 
The objectives of this paper were to assess whether the consumers' evaluation 
of fats and cholesterol were in concurrence with the available health information 
and also whether their perception about these nutrients changed as more 
information linking them to coronary heart disease became available. 
To achieve these objectives Ladd s Consumer Goods Characterics Model was 
used for the estimation of hedonic pri ces of food nutrients. it was extended to 
include the possibility of non-constant hedonic prices for the nutrients, fats and 
cholesterol. Proxy variables were used to represent the increasing availibility of 
information and t he model was reestimated to determine whether the information 
had any effect on t he way consumers valued fat s and cholesterol. 
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The empirical results suggested t hat nutrition education efforts had not been 
enti rely successful and consumers were still making dietary choices which were not 
totally satisfactory. Inspite of the fact that there existed a plethora of health 
information for the consumers to learn from, they were failing to acquire and 
process them to their advantage. For example, the findings of this study indicated 
that implicit price of saturated fat for the group dairy chicken, friuts and 
veaetables was positive and remained so over time. This coincided with the findings 
of Putler. who showed that consumers were moving away from red meats and eggs 
and towards dairy. white meat , fruit s, vegetables and beans as their source of 
dietary fat. However, the total fat consumption had not declined. This might be 
results of consumers converting nutrition information into simple heuristics that 
prove to be ineffective. According to Putler and Frazao, consumers tended to lump 
foods into one of the three categories: good food , bad food or neutral food using 
thi s heuristic. The belief that white meat , dairy, fruits and vegetables are good 
foods is an example of such a heuristic. 
Another reason for the consumers failing to translate the available information 
might simply be that they were still not fully aware of the consequences of a high 
fat diet. 
At thi s point a consumer planner can play an important role in providing 
information that could make the consumers more aware or help t hem form effective 
heuristics which would lead to appropriate behavioral changes. The task would 
involve planning strategies on how best to convey this information to the public. 
The last chapter of this thesis aimed at doing so. 
Since, the society can be viewed as a heterogeneous mix of diferent races , 
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sex.es. ages and classes of people mass marketing often fails to obtain the desired 
results. Hence, the marketing approach used here was segmentation marketing. 
Market segmentat ion refers to marketing efforts to group potential buyers of any 
product (in our case information ) by demographic characteristics, geographical 
region, lifestyle and behavioral factors. Thus submarkets are frequently established 
on t he basis of income. age, sex, occupat ion and complex behavioral dimensions. 
The target group chosen in this paper was composed of the working women of the 
United States. Based on a stud y as to how the lifestyle of women had undergone 
monumental changes in the recen t times strategies were fo rmulated to best market 
the health information. The strategies involved a brief description of how the 
messages should be designed so that t hey would have the desired impact on the 
target group and also what could be considered the strategic channels for marketing 
such information. 
This paper however dealt with only a small section of the society. Planning 
strategies fo r other segments like teens or college st udents or retired adults would 
require a detailed study of t heir lifestyles, their preferences, and their behavioral 
traits. Moreover, within a particular segment also there would be a very few 
certaini ties encountered by a strategy planner. Both the business and 
environmental conditions would continue to alter at an accelerated rate. The 
planner would have to be aware of the changes in demography, lifestyles, technology 
and so on not only within the segment but also outside it. The key to successful 
implementation of any marketing strategy would lie in the correct interpretation of 
these changes, a correct assessment of the impucation of these changes a nd 
developing strategies to take advantage of these changes. 
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Table A.1: Food items 
chuck roast 
round steak 
si rloin steak 
bacon 
pork chop 
ham 
chicken 
egg 
milk 
cheese 
ice cream 
butter 
apple 
banana 
orange 
potato 
lettuce 
tomato 
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Table A.2: Retail prices of food items for the period 1960-1986 in 1967 dollars 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
chuck 
roast 
0.57 
0.55 
0.58 
0.56 
0.53 
0.56 
0.59 
0.58 
0.61 
0.68 
0.70 
0.72 
0.79 
1.00 
1.00 
1.02 
0.97 
0.95 
1.21 
1.59 
1.68 
1.71 
1.72 
1.65 
1.68 
1.62 
1.60 
round 
steak 
1.06 
1.05 
1.09 
1.07 
1.04 
1.08 
1.11 
1.11 
1.15 
1.27 
1.31 
1.37 
1.49 
1.76 
1.82 
1.90 
1.80 
1.80 
2.13 
1.64 
2.81 
2.81 
2.88 
2.83 
2.82 
2.75 
2.80 
sirloin 
steak 
0.99 
0.97 
1.00 
0.99 
0.96 
1.01 
1.05 
1.06 
1.10 
1.21 
1.23 
1.30 
1.40 
1.59 
1.65 
1.79 
1.73 
1.74 
2.15 
2.61 
2.83 
2.87 
2.90 
2.89 
2.98 
2.93 
3.00 
bacon 
0.53 
0.58 
0.57 
0.56 
0.56 
0.68 
0.80 
0.70 
0.69 
0.74 
0.80 
0.68 
0.82 
1.13 
1.13 
1.52 
1.48 
1.36 
1.57 
1.47 
1.43 
1.62 
1.99 
1.94 
1.90 
1.97 
2.10 
pork 
chop 
0.86 
0.88 
0.90 
0.88 
0.89 
1.00 
1.07 
1.01 
1.04 
1.13 
1.17 
1.10 
1.25 
1.57 
1.58 
1.86 
1.85 
1.82 
2.01 
2.09 
1.98 
2.16 
2.39 
1.14 
2.37 
2.34 
2.60 
ham 
1.02 
1.03 
1.05 
1.03 
1.02 
1.12 
1.27 
1.20 
1.20 
1.27 
1.38 
1.24 
1.38 
1.82 
1.85 
2.22 
2.39 
2.29 
1.21 
1.19 
1.15 
2.16 
1.35 
3.19 
1.32 
1.35 
1.50 
chicken egg 
0.37 
0.33 
0.35 
0.34 
0.34 
0.35 
0.37 
0.34 
0.36 
0.38 
0.37 
0.37 
0.37 
0.54 
0.51 
0.57 
0.54 
0.54 
0.59 
0.60 
0.58 
0.66 
0.66 
0.67 
0.75 
0.72 
0.80 
0.54 
0.54 
0.51 
0.52 
0.52 
0.50 
0.58 
0.48 
0.52 
0.61 
0.60 
0.52 
0.52 
0.77 
0.86 
0.76 
0.83 
0.80 
0.76 
0.83 
0.75 
0.82 
0.87 
0.90 
1.01 
0.84 
0.90 
milk 
0.44 
0.45 
0.44 
0.44 
0.44 
0.44 
0.47 
0.49 
0.51 
0.52 
0.54 
0.56 
0.57 
0.62 
0.74 
0.74 
0.78 
0.79 
0.71 
0.93 
0.94 
1.07 
1.07 
1.08 
1.09 
1.11 
1.10 
cheese 
1.31 
1.36 
1.44 
1.44 
1.48 
1.52 
1.71 
1.78 
1.82 
1.92 
2.06 
1.16 
2.22 
2.47 
2.99 
3.13 
3.54 
3.65 
1.87 
2.10 
2.32 
2.51 
2.57 
2.61 
2.64 
2.69 
2.70 
ice 
cream 
1.47 
1.47 
1.46 
1.45 
1.42 
1.39 
1.43 
1.46 
1.46 
1.47 
1.53 
1.55 
1.55 
1.65 
1.95 
2.22 
2.32 
2.45 
1.55 
1.74 
1.64 
2.16 
2.19 
2.23 
2.28 
2.36 
2.40 
butter 
0.72 
0.73 
0.72 
0.72 
0.73 
0.74 
0.80 
0.83 
0.83 
0.84 
0.86 
0.87 
0.87 
0.92 
0.94 
1.03 
1.27 
1.34 
1.49 
1.70 
1.91 
2.05 
2.10 
2.12 
2.18 
2.20 
2.20 
apple 
0.16 
0.18 
0.17 
0.18 
0.18 
0.18 
0.20 
0.21 
0.25 
0.37 
0.23 
0.24 
0.26 
0.31 
0.35 
0.35 
0.33 
0.39 
0.48 
0.48 
0.56 
0.44 
0.61 
0.58 
0.66 
0.70 
0.80 
banana orange potato 
0.14 
0.14 
0.15 
0.15 
0.15 
0.15 
0.15 
0.15 
0.15 
0.15 
0.15 
0.14 
0.15 
0.16 
0.18 
0.22 
0.22 
0.24 
0.27 
0.30 
0.35 
0.34 
0.37 
0.40 
0.37 
0.38 
0.40 
0.13 
0.13 
0.14 
0.16 
0.15 
0.13 
0.14 
0.13 
0.17 
0.15 
0.15 
0.17 
0.17 
0.19 
0.20 
0.21 
0.20 
0.23 
0.35 
0.36 
0.32 
0.38 
0.47 
0.38 
0.50 
0.55 
0.50 
0.06 
0.05 
0.05 
0.05 
0.07 
0.08 
0.07 
0.07 
0.07 
0.07 
0.08 
0.07 
0.08 
0.12 
0.15 
0.12 
0.13 
0.13 
0.14 
0.13 
0.17 
0.22 
0.11 
0.19 
0.24 
0.21 
0.20 
lettuce tomato 
0.11 
0.11 
0.12 
0.12 
0.13 
0.13 
0.14 
0.14 
0.14 
0.16 
0.16 
0.18 
0.18 
0.22 
0.22 
0.22 
0.25 
0.25 
0.33 
0.35 
0.34 
0.61 
0.44 
0.45 
0.42 
0.47 
0.50 
0.25 
0.23 
0.23 
0.25 
0.26 
0.27 
0.27 
0.28 
0.32 
0.33 
0.33 
0.36 
0.37 
0.38 
0.43 
0.45 
0.45 
0.53 
0.53 
0.57 
0.58 
0.67 
0.68 
0.73 
0.77 
0.75 
0.80 
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Table A.3: ~ utritional elements and t heir units of measurement 
Nutrit ional elements Units of measurement per pound 
water 3 
food energy cal. 
protein u o · 
carbohydrate g. 
ash u o· 
calcium g. 
phosphorous mg. 
iron mg. 
sodium mg. 
potassium mg. 
vitamin A I.U . 
thiamin mg. 
ribo:flabin mg. 
niacin mg. 
ascorbic acid mg. 
cholesterol g. 
saturated fat g. 
polyunsat uarted fat g. 
monounsaturated fat g. 
57 
Table A.4: Nutritional elements and their values in their units of measurement per 
pound 
water food protein satrd carbo ash calcium iron 
energy fat 
chuck 247.22 1034 73.80 34.07 0 3.52 
roast 
·round 263.68 1022 82.23 31.53 0 . 3.88 
steak 
sirloin 238.05 1029 72.23 34.18 0 3.54 
steak 
bacon 143.26 2523 39.27 96.42 0.42 9.67 
pork 219.86 1022 68.42 29.12 0 3.44 
chop 
ham 229.89 981 64.25 28.28 0 3.29 
chicken 207.65 665 57.38 13.27 0.40 2.49 
egg 297.68 630 48.46 13.37 4. 79 3. 75 
milk 399.12 279 14.92 9.43 21.14 3.27 
cheese 177.63 1703 100.47 89.33 7.26 26.49 
ice 275.79 918 16.38 30.41 108.18 4.40 
cream 
butter 71.99 3251 3.86 229.02 0.27 9.57 
apple 350.26 244 0.81 0 63.65 1.08 
banana 218.92 271 3.05 0 69.06 2.36 
orange 369.61 183 55.84 0 69.61 2.69 
potat.o 268.62 269 7.05 0 61.15 3.04 
t.omat.o 387.83 80 3.67 0 17.19 2.52 
lettuce 272.88 52 3.77 0 10.16 2.61 
29 
22 
30 
34. 
16 
20 
35 
224 
542 
2792 
599 
107 
30 
17 
314 
23 
27 
197 
8.38 
7.96 
8.89 
2.72 
2.69 
3.21 
4.09 
8.34 
0.23 
1.77 
0.41 
0.73 
0.74 
0.90 
3.59 
2.57 
1.97 
4.06 
phos 
692 
791 
697 
646 
647 
720 
467 
719 
424 
3379 
458 
103 
30 
58 
99 
158 
96 
73 
potsm 
1220 
1341 
1162 
639 
1136 
1166 
593 
519 
687 
735 
875 
118 
480 
1166 
880 
1847 
854 
766 
sodium asd acid thiamin ribo 
236 
217 
204 
3107 
207 
178 
219 
552 
222 
6468 
396 
3749 
2 
3 
9 
21 
35 
26 
0 
0 
0 
9806 
2.9 
2.7 
8.3 
0 
4.26 
0 
2.4 
0 
23.6 
26.7 
318.9 
67 
72.5 
52.3 
0.43 
0.41 
0.44 
1.67 
3.68 
2.69 
0.19 
0.35 
0.17 
0.12 
0.18 
0.02 
0.07 
0.13 
0.45 
0.30 
0.25 
0.15 
0.71 
0.70 
0.77 
0.47 
0.72 
0.74 
0.58 
1.20 
0.74 
1.61 
1.12 
0.15 
0.06 
0.30 
0.26 
0.12 
0.21 
0.23 
niacin 
12.92 
14.93 
12.15 
12.59 
16.32 
17.04 
20.78 
0.25 
0.38 
0.31 
0.46 
0.19 
0.32 
1.60 
2.25 
5.05 
2.48 
1.16 
chol 
276 
279 
275 
306 
259 
278 
281 
2186 
62 
428 
203 
993 
0 
0 
0 
0 
0 
0 
munsatf punsatf 
35.46 3.15 
33.39 2.89 
35.91 3.08 
119.42 30.60 
37.46 8.59 
36.32 8.32 
19.02 9.99 
3.42 5.78 
4.38 0.56 
40.06 4.49 
14.11 1.81 
106.26 13.66 
0.06 0.04 
0.12 0.26 
0.25 0.27 
0.01 0.15 
0.13 0.36 
0.03 0.43 
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Table A.5: Correlation matrix of nutritional characteristics 
water food protein satrd fat car ho ash calcium iron phos potsm sodium asc acid thiamin ribo niacin chol munsatf punsatf 
energy 
water 1.00 -0.83 -0.34 -0.77 0~38 -0.49 -0.12 "0.12 -0.30 0.15 -0.61 0.33 -0.21 -0.13 -0.31 -0.26 -0.79 -0.66 
food 1.00 0.29 0.95 -0.41 0.57 0.18 -0.05 0.32 -0.39 0.73 -0.22 0.17 0.18 0.15 0.35 0.95 0.76 
energy 
protein 1.00 0.11 -0.60 0.44 0.37 0.57 0.74 0.22 0.32 -0.40 0.36 0.72 0.62 0.23 0.28 0.21 
satrd fat 1.00 -0.34 0.55 -0.20 ·0.16 0.23 -0.49 0.74 -0.19 0.00 0.06 -0.06 0.34 0.85 0.59 
carbo 1.00 -0.23 0.01 -0.49 -0.31 0.16 -0.28 0.35 -0.32 -0.19 -0.52 -0.34 -0.48 -0.44 
ash 1.00 0.89 0.17 0.88 -0.24 0.96 -0.13 -0.07 0.56 -0.19 0.17 0.44 0.29 
calcium 1.00 ·0.23 0.88 -0.17 0.75 -0.08 -0.20 0.67 -0.35 0.06 0.02 -0.09 
iron LOO 0.10 0.29 -0.23 -0.09 0.01 0.25 0.44 0.38 -0.01 -0.03 
"" 
phos 1.00 -0.02 0.74 -0.26 0.05 0.80 0.04 0.18 0.21 0.11 
potsm 1.00 -0.41 0.03 0.23 -0.03 0.35 -0.41 -0.32 -0.35 
sodium 1.00 -0.12 -0.08 0.41 -0.20 0.25 0.62 0.46 
asc acid 1.00 -0.48 -0.40 -0.18 -0.27 -0.13 -0.03 
thiamin 1.00 0.11 0.58 -0.03 0.30 0.41 
ribo 1.00 0.07 0.42 0.05 0.04 
niacin 1.00 -0.13 0.30 0.39 
chol 1.00 0.21 0.26 
munsatf 1.00 0.87 
punsatf 1.00 
---
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Table A.6: Modified data set of nutritional elements 
water 
protein 
saturated fat 
carbohydrate 
vitamin 
mineral 
cholesterol 
unsaturated fat 
Table A. 7: Prevalence of Listeria monocytogenes in food items 
Food Items Percent Positive 
chuck roast 433 
round steak 433 
sirloin steak 433 
bacon 433 
pork chop 433 
ham 433 
chicken 563 
egg 53 
milk 03 
ice cream .253 
apple 03 
banana 03 
orange 03 
potato 03 
lettuce 03 
tomato 03 
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Table A. Regression with "' common and 6 uniqueness characteri tics 
Variable Parameter estimate Std .error 
water 0.0019 * 0.000 
protein -0.00144 0.0107 
saturated fat 0.010 6"' 0 .0034 
carbohydrate 0.0101 .. 0.0016 
minerals 0.00027"' 0.0017 
vitamins 0.00291* 0.0012 
cholesterol -0.00020 0.0002 
unsaturated fat -0.01775 0.0109 
price of uniqueness 
of beef 1.22329 1.0671 
price of uniqueness 
of pork 1.36672 1.0294 
price of uniqueness 
of poultry 0.33040 0.84 76 
price of uniqueness 
of dairy -0.2 127 0.371 
price of uniquenes 
of fruit -0. 3172"' 0.2 36 
price of uniqueness 
of vegetable -0 .52493* 0.2646 
R2 = .86 
"' indicates significance of a two-tailed t test at the .05 level 
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Table A.9: Regression with common and 4 uniqueness characteristics 
Variable Parameter estimate Std. error 
water 0.00252* 0.0007 
protein 0.03486"' 0.0054 
saturated fat 0.00048 0.0027 
carbohydrate 0.00799* 0.0016 
minerals -0.00036* 0.0001 
vitamins 0.00454* 0.0014 
cholesterol 0.00029* 0.0001 
unsaturated fat 0.03167"' 0.0085 
price of uniqueness 
of red meat and eggs -2.35995* 0.4758 
price of uniqueness 
of chicken and dairy -0.72720* 0.3300 
price of uniqueness 
of fruit -0.98024* 0.2716 
price of uniqueness 
of vegetab le -0.86696* 0.2329 
R2 = .85 
• indicates significance of a two-tailed t test at t he .05 level 
62 
Table .-\ .10: Hegression wit h pathogen 
Variable Parameter estimate Std. error 
water 0.00097 0.000 
protein -0.0014 0.0105 
cholesterol -0.00403"' 0.0010 
saturated fat -0.00509 0.0143 
carbohydrate -0.01957"' 0.0043 
minerals 0.0024 7"' 0.000 
vitamins 0.00609* 0.0016 
unsaturated fat -0.04960>< 0.0160 
pathogen -11.60674 * 2. 520 
price of uniqueness 
of red meat and egg .42066"' 2.453 
price of uniqueness 
of chicken and dairy -0.6 135 0.4036 
price of uniqueness 
of fruit -0. 79659"' 0.2967 
price of uniqueness 
of veaetable -0.10168 0.2765 
2 R = .84 
* indicates significance of a two-tailed t test at the .05 level 
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Table A.11: Proxy information 
Year t=1966 t=1969 Brown's Bayesian Bayesian Intr. fat Intr. 
index mean variance chol 
1960 0 0 0 0 0 0 0 
1961 0 0 0 0 0 0 0 
1962 0 0 0 0 0 0 0 
1963 0 0 0 0 0 0 0 
1964 0 0 0 0 0 0 0 
1965 0 0 0 0 0 0 0 
1966 1 0 23 0.0015 0.149 0.16 0.16 
1967 1 0 135 0.006 0.639 0.032 0.032 
1968 1 0 433 0.015 1.45 0.048 0.048 
1969 1 1 855 0.026 2.50 0.064 0.064 
1970 1 1 538 0.039 3.67 0.08 0.08 
1971 1 1 639 0.055 4.91 0.08625 0.8625 
1972 1 1 750 0.073 6.30 0.0925 0.0925 
1973 1 1 896 0.093 7.67 0.09875 0.09875 
1974 1 1 1065 0.116 9.05 0.1050 0.1050 
1975 1 1 1246 0.141 10.39 0.11125 0.11125 
1976 1 1 1401 0.167 11.54 0.1175 0.1175 
1977 1 1 1552 0.193 12.53 0.12375 0.12375 
1978 1 1 1681 0.220 13.31 0.13 0.13 
1979 1 1 1820 0.247 13.89 0.156 0.162 
1980 1 1 1945 0.274 14.28 0.182 0.194 
1981 1 1 2086 0.299 14.49 0.208 0.226 
1982 1 1 2252 0.326 14.55 0.234 0.258 
1983 1 1 2440 0.352 14.47 0.26 0.29 
1984 1 1 2659 0.378 14.27 0.3067 0.3367 
1985 1 1 2932 0.405 13.95 0.3534 0.3834 
1986 1 1 3234 0.432 13.51 0.40 0.43 
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Table A.12: Regression results obtained from using time trend begining in 1966 for 
fats and choles terol 
Variable Parameter Estimate Std. error 
water 0.00252"' 0.0006 
protein 0.034 6"' 0.0042 
cholesterol 0.00017 0.0001 
saturated fat 0.00063 0.0022 
carbohydrate 0.00799"' 0.0013 
minerals -0.0002 '"' 0.00007 
vitamins 0.00391"' 0.00009 
unsaturated fat 0.01322"' 0.0049 
time.saturated fat -0.00002 0.0000 
t i me .. cholesterol 0.00001 "' 0.000005 
time,. unsaturated fat 0.00107* 0.0004 
price of uniqueness 
of red meat and egg -2.35995 * 0.3745 
price of uniqueness 
of chicken and dairy -0 . 72720* 0.25 8 
price of uniqueness 
of fruit -0.98024"' 0.213 
price of uniqueness 
of vegetable -0. 6696"' 0.1 33 
R2 = .90 
* indicates significance of a two-tailed t test at the .05 level 
Table A.13: Regression results obtained from using time t rend begining in 1969 for 
fat s and cholesterol 
Variable Parameter Estimate Std. error 
water 0.00252"' 0.0006 
protein 0.034 5>< 0.0042 
cholesterol 0.00019 0.0001 
aturated fat 0.00061 0.0022 
carbohydrate 0.00i99"' 0.0013 
minerals -0.0002 "' 0.00007 
vitamins 0.00391"' 0.00009 
unsaturated fat -0.01465* 0.0049 
time.saturated fat -0.00002 0.00009 
time"' cholesterol 0.00001"' 0.000006 
t ime.unsaturated fat 0.00122* 0.0002 
price of uniqueness 
of red meat and egg -2.35995* 0.3747 
price of uniqueness 
of chicken and dairy -0. 72720* 0.2599 
price of uniqueness 
of fruit -0.98024 * 0.2139 
price of uniqueness 
of vegetable -0. 6696* 0.1 34 
R2 = .91 
"' indicates significance of a two-tailed t test at the .05 level 
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Table A.1-1: Regres ion results obtained from using Brown· index for fats and 
cholesterol 
Variable Parameter Estimate Std. error 
wate r 0.00252"' 0.0006 
protein 0.03486* 0.0043 
cholesterol 0.0001 0.0001 
saturated fat 0.00061 0.0023 
carbohydrate 0.00799* 0.0013 
minerals -0.0002 * 0.00007 
vitamins 0.00391 * 0.0009 
unsaturated fat 0.01391* 0.0049 
index .. saturated fat -4 .96E-Oi 0.000002 
index. cholesterol 3. 9E-07* 1.4163 
index.unsaturated fat 0.00003* 0.000004 
price of uniqueness 
of red meat and egg -2.35995* 0.3761 
price of uniqueness 
of chicken and dairy -0.72720>< 0.2609 
price of uniqueness 
of fruit -0.9 024• 0.214 7 
price of uniqueness 
of vegetable -0 .86696* 0.1841 
R2 = .91 
* indicates significance of a two-tailed t test at the .05 level 
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Table A.15: Regression results obtained from using linear interpolation for fats and 
cholesterol 
Variable Parameter Estimate Std. error 
wate r 0.00252* 0.0006 
protein 0.03486* 0.0043 
cholesterol 0.00018 0.0001 
saturated fat 0.00060 0.0023 
carbohydrate 0.00799* 0.0013 
minerals -0.00028* 0.00007 
vitamins 0.00391* 0.0009 
unsaturated fat 0.01387* 0.0049 
index* sat urated fat -0.000008* 0.00004 
index* cholesterol 0.000008* 0.000002 
index*unsaturated fat 0.00056* 0.00008 
price of uniqueness 
of red meat and egg -2 .35995* 0.3769 
price of uniqueness 
of chicken and dairy -0.72720* 0.2614 
price of uniqueness 
of fruit -0.98024* 0.2151 
price of uniqueness 
of vegetable -0 .86696* 0.1854 
R2 = .91 
* indicates significance of a two-tailed t test at the .05 level 
6 
Table A.16: Regression results obtained from using Bayesian mean and variance for 
fats and cholesterol 
Variable Parameter Estimate Std. error 
water 0.00252* 0.0006 
protein 0.03486"' 0.0042 
cholesterol 0.00017 0.0001 
saturated fat 0.00077 0.0023 
carbohydrate 0.00799* 0.0013 
minerals -0.00028* 0.00007 
vitamins 0.00391* 0.0009 
unsaturated fat 0.01387* 0.0049 
mean.saturated fat 0.00321 0.0006 
mean* cholesterol 0.00018 0.0108 
mean"' unsaturated fat 0.02758 0.01 5 
variance.saturated fat -0.00010 0.00001 
variance* cholesterol 0.00001 0.0003 
variance* unsat urated fat 0.00063 0.0004 
price of uniqueness 
of red meat and egg -2.35995* 0.3746 
price of uniqueness 
of chicken and dairy -0. 72720* 0.2598 
price of uniqueness 
of fruit -0.98024 * 0.2138 
price of uniqueness 
of vegetable -0.86696* 0.1833 
R2 = .90 
* indicates significance of a two-tailed t test at the .05 level 
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Table A.l i: Re ults fo r fats and choles terol for all proxies 
Nutrients Constant part With proxy Overall hedon ic 
price 
saturated positive, negative, decreased 
fat insignificant insignificant 
cholesterol positive, positive, increased 
insignificant insignificant 
unsaturated positive, positive, increased 
fat significant significant 
Table .-\.1 
TO 
Regression results obtained from using time trend startincr in 1966 for 
fat s and cholesterol excluding dairy and chicken from the data -et 
Variable Parameter E stimate Std. error 
water 0.00239"' 0.0005 
protein 0.03 65"' 0.0063 
cholesterol 0.00101"' 0.0001 
saturated fat -0.0.5339"' 0.0095 
carbohydrate -0.01261"' 0.0021 
minerals -0.0014 "' 0.0003 
vitamins 0.00120 0.0010 
unsaturated fat 0.0 97"' 0.0103 
time. saturated fat 0.006 O"' 0.0006 
time,. cholesterol -0.00001 0.00000.5 
time,. unsaturated fat -0.00.503"' 0.0006 
price of uniqueness 
of red meat and egg -3.10100 * 0.4803 
price of uniqueness 
of fruit 0.19 57* 0.2103 
price of uniqueness 
of vegetable -0.4 7043"' 0.167 
R2 = .92 
"' indicates significance of a two-tailed t test at the .05 level 
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Table A .19: Regression results obtained from using time trend starting in 1969 for 
fat s and cholesterol excluding dairy and chicken from the data set 
Variable Parameter Estimate Std. error 
water 0.00239"' 0.0005 
protein 0.03 65* 0.0063 
cholesterol 0.00102* 0.0001 
saturated fat -0.06062"' 0.0010 
carbohydrate -0.01261"' 0.0022 
minerals -0.00148* 0.0003 
vitamins 0.00120"' 0.0010 
unsaturated fat 0.01942"' 0.0106 
time,.saturated fat 0.0058 "' 0.0006 
ti me. cholesterol -0.000009 0.000004 
time. unsaturated fat -0.00434 * 0.0005 
price of uniqueness 
of red meat and egg -3.10100* 0.4 21 
price of uniqueness 
of fruit 0.19857 0.2111 
price of uniqueness 
of vegetable -0.47043"' 0.16 4 
R2 = .92 
"' indicates significance of a two-tailed t test at the .05 level 
Table A.20: Regression result s obtai ned from using Brown's index for fals and 
cholesterol excluding dai ry and chicken from the data set 
Variable Parameter Estimate Std. error 
water 0.00239"' 0.0005 
protein 0.0386 .5 ""' 0.0064 
cholesterol 0.00102* 0.0001 
saturated fat -0.0565.s* 0.0099 
carbohydrate -0.01261"' 0.0022 
minerals -0.0014 * 0.0003 
vitamins 0.00120 0.0010 
unsaturated fat 0.09113* 0.0106 
index.satu rated fat O.OOOli* 0.00002 
index,. cholesterol -2.44E-07 0.0000001 
index.unsaturated fat -0.00012"' 0.00002 
price of uniqueness 
of red meat and egg -3.10100"' 0.4873 
price of uniqueness 
of fruit 0.19 57 0.2134 
price of uniqueness 
of vegetable -0.47043"' 0.1703 
R2 = .92 
.. indicates significance of a two-tailed t test at the .05 level 
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Table A.21: Regression resul t s obtained from usi ng linear interpolation for fats and 
cholesterol excluding dairy and chicken from the data set 
Variable Parameter Estimate Std. error 
water 0.00239"' o.ooo.s 
protein 0.03 65.c 0.03 7 
cholesterol 0.00102* 0.0001 
aturated fat -0.05721"' 0.0099 
carbohydrate -0.01261"' 0.0022 
minerals -0.0014 * 0.0003 
vitamins 0.00120 0.0009 
unsaturated fat 0.09169"' 0.0106 
i ndex.c saturated fat 0.00310"' 0.0003 
index. cholesterol -0.000005 * 0.000003 
index,,. unsaturated fat -0.00230* 0.0003 
price of uniqueness 
of red meat and egg -3.10100* 0.4881 
pri ce of uniqueness 
of fruit 0.19 57 0.213 
price of uniqueness 
of vegetable -0.47043* 0.1706 
R2 = .92 
• indicates signifi cance of a two-tailed t test at the .05 level 
j l 
Table A.22: Results obtained for fats and choles terol for situat ions with and without 
dairy in the data -et 
With dairy 
Nutrients Constant part With proxy Overall hedonic 
price 
saturated positive, negative, decreased 
fat insignificant insignificant 
cholesterol positive, positive, increased 
insignificant significant 
unsaturated positive, positive, increased 
fat significant significant 
Without dairy 
Nutrients Constant part With proxy Overall hedonic 
pnce 
saturated negative, positive, increased 
fat significant significant 
cholesterol positive, negative, decreased 
significant insignificant 
unsatura ted positive, negative, decreased 
fa t significant significant 
7,5 
Table A.23: Regression result · obtained from separating red meat and egg from 
dairy, chicken. fruits and ,·egetables usina time trend begining in 1966 
for fats and cholesterol, where R= red meat and eggs A=dairy products. 
chicken. fruits and veaetables 
Variable Parameter Est imate Std. error 
all other nutrients 0.00021"' 0.00004 
Rcholesterol -0.00039* 0.00006 
Rsat urated fat -0.06373* 0.00 30 
Runsaturated fat 0.04344* 0.0074 
A.cholesterol 0.01360* 0.0017 
Asaturated fat 0.01487"' 0.0026 
A.unsaturated fat -0 .19 6* 0.0220 
time* Rcholesterol -0.00001* 0.000005 
time .. Rsaturated fat 0.0070 * 0.0006 
time Runsaturated fat -0.0054 "' 0.0006 
time* A cholesterol 0.00052* 0.0001 
time.Asaturated fat 0.00043 0.0002 
time* A unsaturated fat -0.000 2 0.0016 
price of uniqueness 
of red meat and egg 1.8511 * 0.0689 
price of uniqueness 
of chicken and dairy 0.36551 * 0.0 72 
price of uniqueness 
of fruit 0.42907* 0.0359 
price of uniqueness 
of vegetable 0.3 253* 0.0357 
R2 = .93 
* indicates significance of a two-tailed t test at the .05 leve l 
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Table A.24:: Results obtained for fats and cholesterol for the two groups. red meat 
and eggs Vs dairy. chicken, fruit s and vegetables 
Red meat and eggs 
Nutrients Constant part With proxy Overall hedonic 
rice 
saturated negative, positive, increased 
fat significant significant 
cholesterol negative, negative, decreased 
significant significant 
unsaturated positive, negative, decreased 
fat significant significant 
Dairy, chicken, fruits, vegetables 
Nutrients Constant part With proxy Overall hedonic 
price 
saturated positive, positive, increased 
fat significant insignificant 
cholesterol positive, positive, increased 
significant significant 
unsaturated negative, negative, decreased 
fat significant insignificant 
